Analysis of reptilian APOBEC1 suggests that RNA editing may not be its ancestral function.
The Activation Induced Deaminase (AID)/APOBEC family of deaminases targeting nucleic acids arose at the beginning of the vertebrate radiation and further expanded in mammals. Following an analysis of the available genomic data, we report the identification of the APOBEC5, a novel group of paralogues in tetrapods. Moreover, we find bona fide homologues of Apolipoprotein B Editing Complex 1 (APOBEC1) in the genomes of anole lizard and zebra finch, thus implying its appearance prior to the divergence of the amniotes. apolipoprotein B editing complex 1 (APOBEC1), in contrast with other AID/APOBECs acting on DNA, is an RNA-editing enzyme that targets the transcript of Apolipoprotein B (ApoB), thereby causing the translation of a truncated form of the protein. 3'RACE experiments reveal a lizard APOBEC1-like molecule lacking a C-terminal region important for mammalian ApoB RNA editing. This observation pairs with the finding that lizard ApoB is not deaminated at the region corresponding to the mammalian site of editing. Similar to mammalian APOBEC1, the lizard protein is able to deaminate DNA in bacteria and shows a conserved mutational context. Although not precluding the possibility that lizard APOBEC1 acts on unknown mRNA targets, these findings suggest that its ability to target DNA predates its role in RNA editing.